Potential role of PTEN phosphatase in ethanol-impaired survival signaling in the liver.
Chronic ethanol consumption can cause sustained hepatocellular injury and inhibit the subsequent regenerative response. These effects of ethanol may be mediated by impaired hepatocyte survival mechanisms. The present study examines the effects of ethanol on survival signaling in the intact liver. Adult Long Evans rats were maintained on ethanol-containing or isocaloric control liquid diets for 8 weeks, after which the livers were harvested to measure mRNA levels, protein expression, and kinase or phosphatase activity related to survival or proapoptosis mechanisms. Chronic ethanol exposure resulted in increased hepatocellular labeling for activated caspase 3 and nuclear DNA damage as demonstrated using the TUNEL assay. These effects of ethanol were associated with reduced levels of tyrosyl phosphorylated (PY) IRS-1 and PI3 kinase, Akt kinase, and Erk MAPK activities and increased levels of phosphatase tensin homologue deleted on chromosome 10 (PTEN) mRNA, protein, and phosphatase activity in liver tissue. In vitro experiments demonstrated that ethanol increases PTEN expression and function in hepatocytes. However, analysis of signaling cascade pertinent to PTEN function revealed increased levels of nuclear p53 and Fas receptor mRNA but without corresponding increases in GSK-3 activity or activated BAD. Although fork-head transcription factor levels were increased in ethanol-exposed livers, virtually all of the fork-head protein detected by Western blot analysis was localized within the cytosolic fraction. In conclusion, chronic ethanol exposure impairs survival mechanisms in the liver because of inhibition of signaling through PI3 kinase and Akt and increased levels of PTEN. However, uncoupling of the signaling cascade downstream of PTEN that mediates apoptosis may account for the relatively modest degrees of ongoing cell loss observed in livers of chronic ethanol-fed rats.